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© A construction for automatical ly milking animals, such as cows. 



© The invention relates to a construction for auto- 
matically milking animals, such as cows, comprising 
a milking robot including milking means as well as a 
computer (85) with display screen (82). The con- 
struction includes a plurality of exchangeable parts 



which are provided with signalling means. When an 
exchangeable part gets out of order, the signalling 
means supply a signal, whereafter it is displayed on 
the display screen (82) of the computer (85) which 
exchangeable part of the construction is out of order. 
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The invention relates to a construction for auto- 
matically milking animals, such as cows, compris- 
ing a milking robot including milking means, as well 
as a computer with a display screen. 

Such a construction is generally known. 
A construction for automatically milking ani- 
mals, including a milking robot, must satisfy very 
high requirements, since the milking robot operates 
for the largest part of the time without human 
supervision. Especially during milking, the milking 
robot is particularly vulnerable. Since animals differ 
in size, in temperament and in intelligence un- 
predictable reactions of the animals may happen 
Thus, it may happen that an animal kicks for 
example, the milking robot or the milking cluster 
with its hind legs. This may damage the milking 
robot, as a result of which the robot will not or not 
sat.sfactorily function. If the user notices such a 
malfunctioning only after a few hours or does not 
notice it at all, this may have serious consequences 
for the milking and the health of the animals. 

The invention has for its object to provide a 
construction in which the aforesaid disadvantages 
do not occur or are at least obviated to a significant 
extent. 

For that purpose, the construction according to 
the invention is characterized in that it includes a 
plurality of exchangeable parts provided with sig- 
nalling means, and wherein, when an exchangeable 
part ,s out of order, the screen display displays 
which part is out of order. 

Thus, the user is informed via the screen that a 
given part of the milking implement does not func- 
tion properly. Also a disturbance which cannot be 
noticed with the eye becomes immediately visible 
to the user. Consequently, the user can act rapidly 
and accurately in an early stage of the disturbance 
In accordance with a feature of the invention 
the signalling means are in connection with a mem- 
ory of the computer and signals are applied to the 
computer memory by the signalling means. 

In accordance with a further feature of the 
invention, the exchangeable parts are incorporated 
in the construction by means of one or a plurality 
of quick-action connections. This renders it possi- 
ble to replace rapidly a faulty part. 

In accordance with a further feature of the 
invention, the signalling means of the exchangeable 
parts are provided with characters, such as letters 
or figures, which characters are also stored in a 
memory of the computer, and are also provided on 
the relevant exchangeable part of the construction 
while the characters are also shown in a diagram of 
the exchangeable parts. This renders it possible to 
rapidly track the faulty exchangeable part, which 
significantly shortens the time of repair. 

The invention, therefore, also relates to a con- 
struction for automatically milking animals, such as 
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cows, comprising a milking robot including m \ Mno 
means as well as a computer with display scr ln 
characterized in that the construction includes^ 
Plurality of exchangeable parts with signalLn 
means, which signalling means are provided w£h 
characters, such as letters or figures, and which 
characters are also stored in a memory of the 
computer, and are also provided on the relevant 
exchangeable part of the construction, while the 
signs are also shown in a diagram of the exchanae- 
able parts. a " 

In accordance with a further feature of the 
invention, the computer is in connection with a 
telephone or a suchlike apparatus, so that with the 
aid of the computer a remotely located service 
department can be informed of any disturbance 
occurring in a given part of the construction- an 
indication in which plant the disturbance occurs is 
then also given. 

The invention, therefore, also relates to a con- 
struction for automatically milking animals, such as 
cows, comprising a milking robot including milking 
means as well as a computer with display screen 
characterized in that the computer is in connection 
with a telephone or a suchlike apparatus, and that 
by means of the computer a remotely located 
service department can be informed that a distur- 
bance has occurred in a given part of the construc- 
tion, and also in which plant this disturbance oc- 
curs. This has the advantage that the service de- 
partment is directly informed of the fact that a 
given part of a milking implement does not function 
properly. The service engineer can then request 
further data via a display screen and consult with 
the local operator whether and how the disturbance 
can be eliminated as rapidly as possible. 

In accordance with a further feature of the 
invention, the construction includes means with 
which it can be indicated whether a disturbance in 
the construction as reported on the display screen 
is serious or not so serious. The invention, there- 
fore, also relates to a construction for automatically 
milking animals, such as cows, comprising a milk- 
ing robot including milking means as well as a 
computer with display screen, characterized in that 
the construction includes means via which an in- 
dication can be given whether a disturbance in the 
construction as reported on the display screen is 
serious or not so serious. Since the user can si- 
multaneously read the seriousness of the distur- 
bance from the display screen, he can immediately 
decide whether immediate action is necessary 

In a preferred embodiment, the display screen 
or similar information display device for reporting 
the defects and/or disturbances is located outside 
the farm buildings, e.g. in a house. The invention 
therefore, also relates to a construction for auto- 
matically milking animals, such as cows, compris- 
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ing a milking robot including milking means as well 
as a computer with display screen, characterized in 
that the display screen or similar information dis- 
play device for reporting the defects and/or distur- 
bances is located outside the farm buildings, e.g. in 
a house. Outside the normal working hours, the 
user can check from his home whether the milking 
implement still functions appropriately. 

In accordance with a still further feature of the 
invention, the signalling means are provided on 
separate, easily removable circuit boards and the 
signalling means apply a signal to the computer 
when the circuits get out of order, whereafter the 
display screen indicates which circuit has broken 
down. The invention, therefore, also relates to a 
construction for automatically milking animals, such 
as cows, comprising a milking robot including milk- 
ing means as well as a computer with display 
screen, characterized in that the signalling means 
are provided on separate, easily removable circuit 
boards, and that the signalling means apply a sig- 
nal to the computer when the circuits get out of 
order, so that the display screen indicates which 
circuit has broken down. The faulty circuit can then 
easily be removed from the mother board and be 
replaced by a new circuit. In accordance with a 
further feature of the invention, the exchangeable 
parts carry numbers, so that the parts can rapidly 
be tracked down in the construction. Preferably, the 
parts of the milking robot may be provided with 
numbers in accordance with a list stated 
herebelow, which numbers are also stored in the 
computer memory. 

A construction in accordance with the invention 
may include a list of the following numbers: 

1) a railing round the cow 

2) a frame which is movable in the longitudinal 
direction of the milking box 

3) a part which moves in a horizontal plane 

4) teat cups with carrier member 

5) tubes and holders for the teat cups 

6) operating cylinders (pneumatic and/or hydrau- 
lic cylinders) 

7) valve blocks 

8) control cable and control tubes for electron- 
ics, pneumatics and/or hydraulics 

9) sensors 

10) laser 

11) teat cleaner 

12) teat cup cleaner 

13) mastitis sensor 

14) milk meter 

15) milk glass 

16) computer for process control of robot with 
display screen 

17) keyboard 

18) circuits for different functions 

19) transponder attached to the animaPs collar 



20) computer for data and handling with display 
screen 

21) telephone 

22) modem. 

s For a better understanding of the invention and 

to show how the same may be carried into effect, 
reference will now be made, by way of example, to 
the accompanying drawings, in which: 

Figure 1 is a plan view of a first embodiment of 
70 the construction in accordance with the inven- 
tion, in which the teat cups of the milking robot 
have been moved to under an animal present in 
the milking parlour; 

Figure 2 is a plan view of a second embodiment 
75 of the construction in accordance with the inven- 
tion, in which a second milking cluster has been 
moved to under an animal present in the milking 
parlour; 

Figure 3 is a side view of the construction 

20 shown in Figure 2; 

Figure 4 is, to an enlarged scale, a view of an 
exchangeable part of the construction in accor- 
dance with Figures 1 to 3; 
Figure 5 is, to an enlarged scale, a view of a 

25 further exchangeable part of the construction of 
Figures 1 to 3, and 

Figure 6 is a side view taken in the direction of 
the arrow VI in Figure 5. 
In the plan view of the construction shown in 

30 Figure 1, a cow 1 is shown which is standing in a 
milking parlour 2, which milking parlour 2 is sur- 
rounded by a railing 3, which gives the cow 1 a 
limited freedom of movement. The milking parlour 
2 can be entered by the cow 1 from the side at the 

35 rear, while the cow 1 can leave the milking parlour 
2 again from this side at the front. As the front side 
of the milking parlour 2 is equipped with a feeder 
implement 4, the cow 1 will advance sufficiently far 
and arrive in a position in which she can easily be 

40 milked. At the longitudinal side of the milking par- 
lour 2 other than the one at which the entrance 5 
and the exit 6 are located, a portion of a rigidly 
arranged frame 7 which forms part of the railing 3 
(Figure 3) is accommodated, which frame 7 com- 

45 prises a first frame portion 8 and a second frame 
portion 9. The first frame portion 8 extends parallel 
to and is predominantly located above the second 
frame portion 9. The first frame portion 8 is then 
rigidly connected to the outer side of two vertical 

so pillars 10 and 11 which form part of the railing 3, 
whilst the second frame portion 9 is in a fixed 
position between these two pillars 10 and 11. A 
milking robot 12 for automatically milking animals 
is movably connected to the first frame portion 8, 

55 whilst this milking robot 12 bears against the sec- 
ond frame portion 9, which in all other respects is 
located at such a height that arms of the robot 12 
can be moved underneath this frame portion to 
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under the cow 1 prese nt in the milking parlour 2 
The rmlking robot 12 includes a carrier frame 13 for 
the further parts of the milking robot 12. By design- 
ing the first frame portion 8 as a rail, the carrier 
rame 13, and consequently the entire milking robot 
12. can easily be moved along this frame portion 
The carrier frame 13 comprises a beam 14 which 
predominantly extends parallel to the first frame 
portion 8. a beam 15 which is rigidly connected 
thereto and extends perpendicularly in the vertical 
downward direction, and two struts 16 Pairs of 
supporting elements 17 are provided near the ends 
of the beam 14 (Figure 3). Attached at an angle of 
approximately 45- to each pair of supporting ele- 
ments 17 by means of supporting plates 18 rigidly 
connected thereto there are two rollers 19 which 
form a roller element pair, the arrangement being 
such that the carrier frame 13 is suspended from 
the first frame portion 8 and is easily movable 
therealong. Two carriers 20 are accommodated on 
both sides of the beam 14 of the carrier frame 13 
A motor 22 is secured to these carriers 20. capably 
of pivoting about a pivot shaft 21. This motor 22 
drives a roller 23 which preferably has a rubber 
surface, which roller 23 is pushed by means of a 
spring member 24 against the first frame portion 8 
Since the spring member 24 acts between the 
motor 22 and the carrier frame 13, the roller 23 
which is to be driven by the motor 22, is main- 
tained in the position in which it presses against 
the first frame portion 8, so that, when the motor 22 
is driven, it is moved along the first frame portion 8 
in the longitudinal direction, taking the entire carrier 
frame 13 with it. 

In the present embodiments, the beam 15 of 
the carrier frame 13 extends vertically downwardly 
to just below the second frame portion 9. A freely 
pivotal roller element 26 is provided at the bottom 
side of this beam 15. The second frame portion 9 
is constituted by a rail, and more specifically by a 
rail m the form of a U-shaped beam, the freely 
pivotal roller element 26 being accommodated 
such that it is movable between the two upright 
edges of the U-shaped beam. Thus, the milking 
robot 12 bears against the second frame portion 9 
and. when the milking robot 12 is moved over the 
first frame portion 8 by the motor 22. the milking 
robot can easily move along the second frame 
portion 9. In addition to the carrier frame 13 the 
m.lking robot 12 includes a robot arm construction 
31 (Figure 2) which is movable by means of an 
operating cylinder 28 in a predominantly vertical 
direction relative to the carrier frame 13. The robot 
arm construction 31 is movably connected to the 
earner frame 13 by means of a four-bar linkage 
construction 29. The four-bar linkage construction 
29 mcludes two parallel and spaced-apart arms 30 
of equal length. The robot arm construction 31 
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comprises a substantially vertical robot arm 32 as 
well as m a substantially horizontal plane movahtf 
robot arms 34. 35. 36. The vertical robot arm 3 ? J 
connected with the beam 15 of the carrier frame 1 3 
by the four-bar linkage construction 29. The ooerat 
ing cylinder 28 is operative between the carrier 
frame 13 and the vertical robot arm 32 In the 
present embodiments, the operating cylinder is a 
servo-pneumatic positioning cylinder. 

As is shown in Figure 2. the milking robot 12 
comprises robot arms 34. 35 and 36. The arms 34 
and 35 are disposed at a fixed angle of 90- 
relative to each other. The arms 34 and 35 are 
therefore moved in conjunction, more specifically 
by an operating cylinder 37 which is arranged 
between a supporting plate 38 connected to the 
vertical robot arm 32 and a connecting member 39 
provided between the two robot arms 34 and 35 
The two robot arms 34 and 35 are pivotal about a 
predominantly vertical pivot shaft 40 between the 
supporting plate 38 and a supporting plate 41 the 
latter being also rigidly connected to the vertical 
robot arm 32. more in particular to the bottom end 
thereof. 

The robot arm 36 is pivotal relative to the robot 
arm 35 about a predominantly vertical pivot shaft 
42 and is rotated relative to this shaft 42 by means 
of an operating cylinder 43 disposed between the 
robot arm 36 and that end of the robot arm 35 that 
is located near the connecting member 39. As is 
shown in Figures 5 and 6. the vertical pivot shaft 
42 is designed as a removable pin with a handle 
and a locking pin. The operating cylinder 43 is also 
connected to the robot arm 36 via a detachable pin 
44 provided with a handle. By removing the pin 42 
and the pin 44. the robot arm 36 can rapidly and 
simply be decoupled from the robot arm 35. This is 
in particular advantageous, when the arm 36 must 
be replaced, for example, because it is out of order 
and cannot rapidly be repaired. The teat cups 45 
which are connectable to the teats of the cow 1 are 
located near the end of the robot arm 36. The arm 
36 is further provided with a sensor 46. which by 
performing a sector-by-sector scanning motion can 
accurately determine the position of the teats of the 
cow 1. whereby the operating cylinders 28, 37 and 
43 can be controlled such by means of the com- 
puter that the teat cups 45 can be connected in the 
proper manner to the teats. In the rest position the 
teat cups 45 as shown in Figure 6, are kept against 
the carrier member 47 of the robot arm 36 by (non- 
shown) cylinders. In an alternative embodiment, not 
shown, the teat cups 45 can be kept against the 
earner member 47 by means of electromagnets. 
Milk lines 48 and air lines 49 are connected to the 
teat cups 45. The milk lines 48 and the air lines 49 
include, as is shown in Figure 5. sensors 50 for 
monitoring the milk flow and the air flow. In addi- 
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tion, mastitis sensors, not further shown, are incor- 
porated in the miik lines 48, with the aid of which 
the milk production can be inspected. The bottom 
side of the carrier member 47 is provided with a 
sensor 51, which produces a signal when the car- 
rier member 47 comes into contact with the floor of 
the milking parlour 2. To prevent the carrier mem- 
ber 47 from being contaminated or damaged on 
contact with the floor, the operating cylinder 28 is 
energized. immediately after the sensor 51 has sup- 
plied the signal, so that the arm 36 is immediately 
retracted upwardly. 

A cleaning device 52 for cleaning the teat cups 
45 is accommodated at the bottom side of the 
beam 15 of the carrier frame 13. In Figure 4 this 
cleaning device 52 is shown to an enlarged scale. 
The cleaning device 52 comprises four spray caps 
53 which at their bottom sides are provided with 
perforations 54. The spray caps 53 are accom- 
modated remote from each other in a first lid- 
shaped housing 55. The first housing 55 is 
clamped on a second box-like housing 57 by 
means of four quick couplings 56. The quick cou- 
pling 56 includes a handle 58 which is connected 
to the second housing 57 by means of a horizontal 
pivot shaft 59. Attached to the handle 58 is a strip 
60 which is made of resilient material and can 
rotate about a horizontal shaft 61 relative to the 
handle 58. The bottom side of the strip 60 is folded 
such as to form a hook, the arrangement being 
such that the folded piece of strip can co-operate 
with an edge 62 on the first housing 55. On the 
second housing 57 there are four stops 63, against 
which the upper side of the handle 58 bears when 
the first housing 55 and the second housing 57 are 
clamped up against each other by means of the 
quick couplings 56. In addition, there is connected 
to the second housing 57 a line 64, through which 
the rinsing and/or cleaning liquid for the teat cups 
can be passed. Cleaning the teat cups 45 is effec- 
ted by connecting them to the spray caps 53 and 
by thereafter forcing rinsing liquid through the per- 
forations 54. Should a blockage or a fault occur in 
the cleaning device 52, then the cleaning device 52 
can rapidly be taken apart by means of the quick 
couplings 56, whereafter the separate parts of the 
cleaning device 52 are easily accessible and/or 
replaceable. 

In the embodiment shown in Figures 2 and 3, 
the construction includes, in addition to a first set 
of teat cups 45 for automatically milking animals, a 
further second set of teat cups 65. In the rest 
position, as is shown in Figure 3 .by means of 
broken lines, the second milking cluster 65 is sus- 
pended from a hook 66 attached to the upright 1 1 . 
The second milking cluster 65 includes a milk line 
67 and an air line 68, which are connected to a 
valve block 69. Connected to the valve block 69 



there are also the milk line 48 and the air line 49 of 
the first milking cluster 45. In addition, two air lines 
70 are connected to the valve block 69, whose 
other ends are connected to an air pump 71. The 

s air pump 71 is driven by a motor 72 and then 
produces the required vacuum for milking. The 
valve block 69 is further provided with switching 
means, with the aid of which a choice can be made 
between energization of the first set of teat cups 45 

10 or the second set of teat cups 65. The switching 
means comprise, as is shown in Figure 3, a panel 
73 on which there are a plurality of switches 74. 
Using the switches 74, the construction can be 
switched from automatic milking to manual milking. 

rs By throwing the switches 74, the air flow and the 
milk flow in the milk lines 48 and the air lines 49 of 
the first set of teat cups 45 are interrupted, while 
the air lines 70 are connected to the air line 68 of 
the second set of teat cups 65. The milk line 67 of 

20 the second set of teat cups 65 is coupled during 
the switching operation to a (non-shown) milk dis- 
charge line. After the switching procedure has end- 
ed, the user can manually connect the second set 
of teat cups 65 to the cow (Figure 3), whereafter 

25 milking can start. By moving for the purpose of 
manual milking the robot arm construction 31 over 
the straight guide 8 towards the feeder implement 
4, the robot arm construction 31 hardly causes any 
obstruction during manual connection of the sec- 

30 ohd set of teat cups 65. The second set of teat 
cups 65 is more in particular usable then when the 
milking robot 12 is out of order or is overhauled, as 
then the milking operation can be continued with 
the second set of teat cups 65. 

35 In an alternative embodiment, not shown, the 

second set of teat cups 65 is disposed on a sup- 
porting arm. The supporting arm can then be de- 
signed, for example, as an arm assembled from 
parts, which parts are hingeable relative to each 

40 other. 

The construction in accordance with the inven- 
tion further includes an emergency device 75, 
which serves as an energy source when the con- 
struction cannot utilize the electricity from the pow- 
45 er mains. In the embodiments, the emergency de- 
vice 75 is a battery 76. The battery 76 is con- 
nected to a battery charging station 77, by means 
of which the battery 76 is charged and kept in 
condition. The battery charging station 77 is con- 
so nected to the power mains via an electric lead 78. 
It will be obvious that the emergency device 75 is 
not limited to a battery, but may alternatively be in 
the form of a current generating set. The emer- 
gency device 75 further includes a push button 79 
55 located near the upright 11 and with the aid of 
which the emergency device 75 can be activated. 

A first computer 81 is attached to the upright 
11 by means of a first support 80. The first com- 



9 



EP 0 576 086 A2 



10 



puter 81 includes a picture display screen 82 and a 
keyboard 83. Below the first computer 81, a sec- 
ond computer 85 is attached to the upright 11 by 
means of a second support 84. The second com- 
puter 85 also includes a picture display screen 82 5 
and a keyboard 83. The second computer 85 is 
used for processing animal and management data, 
such as cow identification, mastitis detection, milk 
production check, etc.. The second computer 85 
processes, for example, data received from the 10 
cow identification collar 86, from a (non-shown) 
mastitis detector, and from a milk production 
checking sensor. In addition, there are connected 
to the second computer 85 signalling means, with 
the aid of which it is checked whether a given 75 
exchangeable part is out of order. An example 
thereof are the sensors 50, by means of which it is 
checked whether the air lines 49 and the milk lines 
48 are free from leaks. Thus, sensors, by means of 
which it can be checked whether the relevant part 20 
functions adequately, may also be included in the 
operating cylinders 28, 37, 43 and the laser 46. If a 
certain part of the construction does not or not 
adequately function, then the relevant sensor ap- 
plies a signal to the memory of the second com- 25 
puter 85, whereafter an error message for the rel- 
evant part appears on the picture display screen 
82. The error message is accompanied by a num- 
ber corresponding to a number provided on the 
relevant exchangeable part. By repairing or replac- 30 
ing the faulty exchangeable part, the error message 
is cancelled and the milking operation can be re- 
sumed. The error message can in this situation 
also be passed on to a service department via a 
(non-shown) modem. Via the modem, this service 35 
department can communicate with the second 
computer 85 and thus ask for further data and 
discuss with the local operator whether and how 
the disturbance can be eliminated as soon as pos- 
sible. The second computer 85 is further provided aq 
with (non-shown) switching means, with the aid of 
which less vital parts and/or tasks of the milking 
robot 12 can be switched off either manually or 
automatically. If, for example, a fault in the mastitis 
detector is found, then the second computer 85 4s 
automatically switches off the mastitis detection, so 
that the milk production can be continued in the 
normal way without the milk being checked for 
mastitis. The user is of course informed via the 
display screen 82 of the fact that the mastitis so 
detector is out of order. In the event of a power cut, 
the second computer 85 automatically triggers the 
emergency device 75 with the aid of the switching 
means. 

The first computer 81 of the construction is 55 
designed as a process computer. The process 
computer 81 controls inter alia the operating cyl- 
inders 28, 37 and 43 of the robot arm construction 



31 and the cylinders by means of which the first 
teat cups 45 are retained on the carrier member 
47. In addition, the process computer 81 controls 
inter alia the valve block 69, the air pump 71 the 
cleaning device 52 and the motor 22. The process 
computer 81 also processes the data received from 
the laser 46. 

A number of processes can be made inoper- 
ative via the keyboard 83 of the first computer 81. 
This is particularly advantageous for the case in 
which, for example, one of the cylinders of the 
robot arm construction 31 is out of order and a 
substitute cylinder is not rapidly available. The user 
can then switch over the milking robot 12 with the 
aid of the keyboard 83 to a manually operable 
milking implement. The user then, for example, de- 
energizes the . laser 46, as well as the operating 
cylinders 37, 43 and the motor 22. Using the key- 
board 83 of the first computer 81, the user can 
thereafter readjust the operating cylinders 28 such 
that the first teat cups become located below the 
level of the teats of the cow 1. Thereafter, as is 
shown in Figure 1, the user can pivot the robot arm 
structure 31 from the position indicated by broken 
lines about the pivot shaft 40 to under the cow 1 
(the position indicated by the solid lines). By tem- 
porarily switching off the cylinders by means of 
which the first teat cups 45 are pulled up against 
the carrier member 47, it becomes possible to 
connect manually the first teat cups 45 to the teats 
of the cow 1, whereafter milking can be started. 
The automatic decoupling of the first teat cups 45 
can, just as previously during automatic milking, be 
effected automatically by energizing the cylinders 
of the first teat cups 45. 

Both the first computer 81 and the second 
computer 85 are provided with (non-shown) printed 
circuits. The printed circuits are inserted by means 
of a rapidly decouplable connection on a mother 
board. The printed circuits comprise signalling 
means which apply a signal to the memory of the 
relevant computer 81. 85, in the case of a malfunc- 
tioning of the relevant printed circuit. An error mes- 
sage of the relevant printed circuit then appears on 
the picture display screen of the computer 81 , 85, 
whereafter the user can repair or replace the print- 
ed circuit. 

Claims 

1. A construction for automatically milking ani- 
mals, such as cows, comprising a milking ro- 
bot including milking means as well as a com- 
puter (85) with display screen (82), character- 
ized in that the construction includes a plurality 
of exchangeable parts provided with signalling 
means, and wherein, when an exchangeable 
part is out of order, the display screen (82) 
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displays which part is out of order. 

2. A construction as claimed in claim 1, char- 
acterized in that the computer (85) includes a 
memory, to which a signal is applied by the s 
signalling means. 

3. A construction as claimed in claim 1 or 2, 
characterized in that the exchangeable parts 

are provided in the construction by means of 10 
one or a plurality of quick couplings (44, 56). 

4. A construction for automatically milking ani- 
mals, such as cows, comprising a milking im- 
plement, characterized in that the construction is 
includes a plurality of exchangeable parts 
which are provided in the construction by 
means of one or a plurality of quick couplings 

(44, 56). 

20 

5. A construction as claimed in any one of the 
preceding claims, characterized in that the sig- 
nalling means of the exchangeable parts are 
provided with characters, such as letters or 
figures, which characters are also stored in a 25 
memory of the computer (85) , and are also 
provided on the relevant exchangeable part of 

the construction, whilst the characters are also 
shown in a diagram of the exchangeable parts. - 

30 

6. A construction as claimed in any one of the 
preceding claims, characterized in that the 
computer (85) is in connection with a tele- 
phone or a similar apparatus, and that with the 

aid of the computer a remote service depart- 35 
ment can be informed that in a given part of 
the construction a disturbance has occurred, 
and also in which plant the disturbance occurs. 

7. A construction as claimed in any one of the 40 
preceding claims, characterized in that the 
construction includes means for indicating 
whether a disturbance in the construction re- 
ported on the display screen (82) is serious or 

not so serious. 45 

8. A construction as claimed in any one of the 
preceding claims, characterized in that the dis- 
play screen (82) or a similar information dis- 
play for reporting the faults and/or distur- so 
bances is arranged outside the farm buildings, 

e.g. in a dwelling house. . 

9. A construction as claimed in any one of the 
preceding claims, characterized in that the sig- 55 
nailing means are applied on separate, easily 
detachable circuit boards, and that the signal- 
ling means apply a signal to the computer 



(85) when the circuits get out of order, so that 
it is displayed on the display screen (82) which 
circuit is faulty. 

10. A construction as claimed in any one of the 
preceding claims, characterized in that the ex- 
changeable parts are provided with numbers. 

11. A construction as claimed in any one of the 
preceding claims, characterized in that the 
quick coupling includes a locking pin (44) with 
handle. 

12. A construction as claimed in any one of claims 
1 to 10, characterized in that the quick cou- 
pling is in the form of a bayonet catch (56) . 

13. A construction as claimed in any one of claims 
1 to 10, characterized in that the quick cou- 
pling is in the form of a clamp. 

14. A construction as claimed in claim 10, char- 
acterized in that the construction comprises at 
least ten exchangeable parts. 

15. A construction as claimed in claim 14, char- 
acterized in that the exchangeable parts are 
predominantly the mechanical components of 
the construction. 

16. A construction as claimed in any one of claims 
1 to 14, characterized in that the exchangeable 
parts are predominantly the electronic compo- 
nents of the construction, such as sensors (46, 
50, 51) and a laser (46) device for determining 
the position of the teats of the animal to be 
milked. 

17. A construction as claimed in claim 16, char- 
acterized in that a number of electronic com- 
ponents are formed by circuits. 

18. A construction as claimed in any one of the 
preceding claims, characterized in that the 
construction includes a first computer (81) 
which primarily controls a control system of 
the milking robot (12) . 

19. A construction as claimed in any one of the 
preceding claims, characterized in that the 
construction includes a further computer (85) 
which is primarily used for processing the ani- 
mal and management data. 

2Q. A construction as claimed in claims 18 and 19, 
characterized in that the first computer (81) 
and the further computer (85) predominantly 
operate independently of each other. 
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21. A construction as claimed in any one of the 
preceding claims, characterized in that the 
computer (81, 85) is connected to the public 
telephone system via a modem. 

22. A construction as claimed in any one of the * 
preceding claims, characterized in that the sig- 
nalling means incorporate one or a plurality of 

red lamps, by means of which the seriousness 

of the disturbance can be indicated. 7C 

!3. A construction as claimed in any one of the 
preceding claims, characterized in that the sig- 
nalling means include a tone generator, by 
means of which the seriousness of the distur- 75 
bance can be indicated. 



24. A construction as claimed in any one of the 
preceding claims, characterized in that the 
milking robot (12) includes a teat cup carrier 
member (47), which is equipped with a sensor 
(51) which applies a signal to the computer 
(81) when the teat cup carrier member (47) 
comes into contact with the milking parlour 
floor. 

25. A construction substantially as claimed in one 
or more of the preceding claims and/or as 
represented in the accompanying description 
and/or in the accompanying drawings. 
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*AGEL P13 92-355505/43 * SU 1692420 -Al 

Procedure for diagnosing state of milking machine with automatic 
vacuum extraction system - using formula based on average 
productivity of primary processing line, number of pump cycles and 
milk volume and flow 

AGRIC ELECTRIF RES INST 89.12.13 89SU-4768255 
(91.11.23) A01J 7/00. 5/00 
The procedure for diagnosing the state of a milking machine with an 
automatic vacuum extraction system consists of setting the upper 
and lower levels for the milk in the collecting chamber (8) and 
extracting the milk from it periodically. 

During the operation the duration of pauses and the operation 
of the milk pump are continuously monitored, and the average flow 
rate for milk during a milking period is established with the aid of a 
formula based on the average productivity of the primary milk 
processing line during the first milking, the number of milk pump 
operating cycles, the volume of milk between the upper and lower 
levels in the collector, and the flow characteristics of the pulsed 
modulation of the milk flow. 

ADVANTAGE - Gives more results from overall diagnosis of 
entire milking machine. Bui. 43/23.11.91 (3pp Dwg.No.1/2) 
N92-270749 
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